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Introduction 


. PH J* L* 

: jLf^V 1 ^ .l^Vl £a lA^L^-jj a\I ^ja L-J jlkc S^A^Ja A ^ 

Aiisut - COST -1 



- TIME -2 

sjj?JI - QUALITY -3 


t jliic-Vi jja! jliJ <- - !5kJ j AjjiLxall oJ jaJL AiKjIl £a CllSj ^ JJja^ jA C_J I jilaal ^llilUj 

A_i]La]I S^liVl (Ja J J^)juOa]I ^LaIi] (3 d (_£-1a (JA (_JA ^A J (_£ AjuiI^jAJ 'l^JJ ^ J^ju1a]I - 

(_)a ^ja a.w*j ^A JU1L J i ^}^,1 ^ j^)jaa a£jL1a]I jl c^lnl! (JIa 1I £jJa J (JjJaSVl ^ja ^ Aj^DoaII 

V ^jJjIaSI a <a i < 


^ j-alLujj j i.A\\ a\\ ^\ > »"n ( ^LuojVI di^j ) ^jjjauail ^aIulj j 4 l&xM jj (J jtLal] AjjouIIj ^jjjauJl IAjj - 

CjLgj l A-iLajj t^llLall A-aLuaJJ LuHaIIj ^)^_laj (J^LuLa L_J^JC- ^\ £) C- (J ^ILall J 1 ° J 4 4_Lud oAa] (J^jULa]! <« fll^Jjujj 


j-aaJl e-lglij] L$\ ^ j-aC- (Jl ^Ja (JjIXjuuII 4-L^.j-a j-aluiJ j 4 (Jjlijujjll 4-L^.j-a «llili]l <j-a lAW a\\ AjjouIIj ^ (JjaJL - 

► : 4jM <SjUA]| JjjL CP cA^ CJT^' J^V 1 & - 



Annual benefit 

L 

Cost 

# ^ \\A\ ^jJal jjSVI j-a*Jl 4jtg_j A ^ 44»Jdj]lj ^ jJjuIa]! J “ 



t^BLall (JliAA ^ ^5^)ju1a1I <jc. p£C$\ (J^ix jd^ll 


3- Equipment 4- Sub Contractor 5-Money 
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► * Types of cos 


1 - Direct cost - iilssJi ; 


j bj)\ y \W tHj (JlLa JUj j ^Ac* i Lj^jl ^1 ^A 


2- Indirect cost - s^u^i jjc. iiissit 


j j (JlLa C5^ L5^ (3^ ^1 ^A 
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► . V tfcilc- ^sJ fljjt^i'lj ^aJ (Ja ^ClIaII ^)1 yi's) jA j 


^ _ a^aJl ^jjjoi^j 1 g ‘ia (. Og \l jUlb j -lai. 4 jS|^)a q C. c^Ui j 






gement elements : 


► 1 - Planning & scheduling 

► 3- Directing 


^ # 1 g X xAVl C5"^ C5^ A^gIjlII djl^x^l^ft]! - 

^ # 1 g X aAiJ C5^ L5^ 4*j^aLiJl djl qx^ll^&]l - 

^ # 4jl-^3'oJ CjljL^a Ju9 i pjJ “La CljlL^al ClldajljLJ 131 - 



<il]aj] £jJaj l§ja j 

lil jIuiaII j CjUa>^L^l 


2- Organization 
4- Control - in the site 


Crash cost 
Normal cost 


Crash Normal 
time time 
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Quality 


Cost 
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eJ ij^Jl jlljljj dtf jl! jl j LaK 

Cl» 3 j tilU A (jj£j Ia^xj 
L_L^J JUiL) j M<| jjJ oJuli (jj^ 

Jot £A 1 _LujL1a]| di3 j\\ 



Jjjaluij ljU^Lus j o jjj£ (JjUl^lubA ^jj-uiuiJ! ^ Jjiil <.**nhc> j jl 
£ j^ula^I L-ftlL S jjj£ (JjL^^Lua j AliiS wUIj-ujia £ jjaIaII Jjill t-nh& j jl 


^gic. jA 


jj £ 

,^Vi lII A g ^v\l 


^ jou (JjilLudJJI Sai^ ^bjl l3^^ cJ^ ^ S^la j A^li l a!£jj j ^Jul <ILoJ cJj^aj c!jI jlla ^ l^l^A ^jj CjLuoI j^ll ^ <c* 




1- Technical 2- Economical 3- Marketing & environmental 4- Legal 

I ijijj j»t«i (Jjlc OjSi o' 0 s "" (> cr*" J <^1 jill iuitjj Lfci fu j 

A-uAjA ^AxJ AajSj J JjAjfi f U j j A^AgJ ^jA 2 lgal& (jlajj AxIaS (Jjjlutl CLux ^ jaiJl ^AxV L alia 

<jjA ^laj^ LjjjajJali CjIjLLuj Aj&Jaia * dAjx 4 xj 1 j JjAlil! f IL (j^aSj ^ f Jjfl 

. Aj»AA 



^ jJjoi 3*1 a *LuA J <J^Jjud]| 4 q\^M' ^A J 
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► 

► 


JLJ! cjajll ^ 4*i>i ji l^ajl JI^Vl ^ j 


► 

► 


(Jjiq*UjdJa\l ^ jj ^ Ux ) ^1131 ^A J 



Fn = P(1 +i) 


► 


AjjUull 0-lllsll (J-iatx j 


► M.A.R.R (( Most attractive rate of return )) =lb + F + lb* F = %2i 

► . dliijj J& diuii *^£1 j ^ J31 j* j 

d^irbji 

aLaFj *** ^ J 


%10 


%10 


4.1^ Fi = P(1 +i) 


= P(1+i) 


n: Cii. jiuJi jjc- 

i: c g jSn V-E 


n 


>p = a bB 

Hi +i) 


n 


► F = A( ) 


n 


► Fn = P(l+i) 



^ 4 (JLall 




The interest received or paid P 1 ® ' n | eres ^ earned on the 
based only on the amount of initial investment on the 

money that was initially . interest earned on P reviou 

periods . 


4 _Luj oUaxAll (jl 

jljjli 4 _Luj (J£ ^UILj j 4_ia£I jj 

l*L§ <> c UjV I 


^ 1 c> oOa*-all (jl 

c UjV! jjiU Vj 4 JjVl 

4-^ cl^ 


If P = 100$&i= 10% 
F after 1 year =110$ 
F after 2 year =120$ 
F after 3 year =130$ 


If P = 100 $ & i= 10% 

F after 1 year =110$ 

F after 2 year =121$ 

F after 3 year =132.1$ 


Examples : 

Ex 1 : 
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^ l J A urtlult 4_Jjbuxi! jL'. (jA j A J * u* l_i jIIxaJI Jj ^ al\ j <— iL ^xaII * , Ua. ujaj Vji 

%9 JjiwJ Jjbu JJU 4jLu*a 4 $8000 L)J%^ A*iJ UJjlL^I 4 $ jluJl Jou^l A-ajB ujLui^ t-ilL Aj AsJ 


Given : n = 


:itI§H 


7Bn 


• ■ 


L+L«H»A»L^I 

= A( (i + i) n -i 



8000 = A( 


(1 + 0 . 09 ) - 1 


0.09 



Year 




Ex 2 : 
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ents 
if 






^ j i % 20 A., “ l 1 a J J -•• Cjljlui 1 0 SAaI AjjLuiIa iaLuiil A& j ^la $ 4500 ^ ^ la^^J 

a 4-mu (JS ^SAll “ a ll 1 Aft A a j^ t a *l j cj^UxaII 


Given : P = 4500$ 

equired to get A ? 


i = 20% 


n=10 years 


► P = 


n 

+ i) - 1 


A( n 

i(l +i) 



4500 = A( 


10 

(1 + 0 . 20 ) - 1 


10 


0 . 20(1 + 0 . 20 ) 


K 

I 


.35 $ / Year 







► 

► 1 - Architectural design 

► 2- Structural design 

► 3- Detailed drawing 

► 4- Specifications 

► 5- Bill of quantities 


6- Method statement 

7- Time scheduling 

8- Cost estimate 

9- Value engineering 

10- Risk management 



JjJj d ife ^ 4^l£2l) j j ^SuL <-*111 oil c 4 _^Ia AjluL jj ^ jjaaaI! 

AjAa. ^jjLulaI 4 A& jj l_i ijIIxaH JLuJLj UbfLuul JjUull ^aJ (jli I 4 _ujj, 1 a ^ ja J aS <— ilL Clu^idjjSlAlt dilc-jjJtiAil dllj 

as iSn divuii ^ j uLisjii j^iji ji jiiu.vb dti j 


^ dbSj jj £ jjA^I i ji* 

aji aIuu diuiii ^uib j t diuii jusv Jjiui jd i ji* 

<LjjaJl diljUa^l JiL* AjjmJI dils jjJlail* 
Jduu ^ja. Aols Jjlld laJj£ JL» 4_i.il (illLall £jl£ 1 j)* 




► p 


► 


Lump-sum (L.S) 

Unit price (U.P) 

Aj^Iaau Aj (j^£j <j] 

^ip JjHa]1 dJlaJl i-kaIaj* 

^ JIapI Jjjfci] 

. JS 

£|Aa) A) Iji 1 J) J t £ J>aaJ1 


. SjjuS AilSiil (^jSIa jjj*j 

UflJJ*A JJP a^l* 

,jSl t c^ISLaIS AauuIL 
. SAajII <> j jA ufljj*Ail 

uaj )AA ^l±kluiV* 


* j» 

JJJ*J f Axj JjUaII f JJ> 

. J&Z (i' 

diuii Jp i ji Sa* . jii <>5 

jjjiall tAA ^jlS Ia) AjaSJ) ^ 
%25 aja^ ^ 

Risk (ii* 

. <A1]La]1 A 1 aajj CjUaSII (_gk 

Risk ci'* 

AIaajj A|jaJ| jU-aI Jjfl 
AUIaII £a jjAjj AaV JjIaaJ) 

. dA^^Il J?Lui (J \ Q U *t A 


16 




Cost Plus (C.P) Target cost (T.C) 

Ia) AJ) UL* ifcyi ^Jaj* 

<ja AjAxI) AlllA <jl£ AjLISj AjJj V a 

A^joaII CAljjiaJl . jJ*A jP £j jAa!\ 

i oc iilsai col j til* 
(jA jA tiliLail* %50 JjUaII JAVu AAaJ^) 

(Je*l J aIjaII u dijs J >LaSJ1 ja 

. Ja££ Ajuaj JjIAaJI , <-iui£aI1 

4j ji diUli oJ%* 

jjJu (j\ AjIa^V AJaIS 

ej^i 

Risk (ii* 

. 3US dlUll AUVn 

■ •* 





Max 


Min 
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Min 





Max 


JjIIaII j^Ja c_u£> ji AiLuJ> Sjlili Cj-Ia )jl2 « 4 -Luj S.L&I ^ “ ^ %5 ^^1 tiUUJ) foVWj 

. JjIIaI] 4JLLLuLa1) %5J1 (JA ^dlusol) ^UA ^ . ^JJ ^jL )jj J 4 ^JjLuUxIl d Afc 1. fljll *>1 J dVu J 




^ (J A aUiVi/v c> ^ j^jjuuJI d < (JLaC>V 1 (j-ft A c- j a ^Jl £jj^\ ~j > ‘' Q 'i jit 





(J^^j tiilj ^3U ^aJ i cLllljll j ^jl!i]| J l) jVli ^ dLuibuiV I <■ > ^ ^ ^aJ <-" )\ * ^ ^ (J-ftC- ^J-a (J jl l lit 


^gdall \ ^ J^<~- ad-a il 5 jji^al! (J \jj*a .11 I.}£a j dll 


(jLaC-l (JlL<i j^)juLall ^2 A 


1 - Bar char 

2- Preced^r 

3- Arrc die 


► -Important definitions 


Activity : 



Critical activity : 


Non critical activity 


Duration : 


Predecessor (( Depend on )) 


Estimated cost : 


m 



ar chart 
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^ m (( (jAaLnll Ab — ‘A jl ^ *\\ Ab _ SjLabll Ab )) (JIa ^ j^joiaII b jju Ab ^1 jA 


(_£bjjJ Ibl (_£a! 1 Abll ^A 


^^^aIaII V ^)btj Ibj (_£bll Abll ^A 


Abll ^Lbj l^S^jxluoJ ^-ill Ajla^ll SjjAll ^^A 


j^\ Ab ^^bl lb] V] IAjj <jl ^UlL j ^kl Ab ^c. AaUju Abll l^A (jl ^1 

^ # L_i^lallj Ja plb j)A ^.L^IbVl A*J V] Ibb (jl is .^_a] (JI_aC> 1 2/t!La3 


^JaxAll c t <l£ j^juLaII (J^Lb jl ^Ai j! ^^jjoj] (J^lb A alkali ebA (j^£j b3 j i Abll <il£j ^^A 

pLb bl^A — a!LoC> (jjA ^^^JjoLaII b^jl^A ^A 


Example : 


Activity 

Duration 

Predecessor 

Estimated 

Resources 



^depend on* 

cost per 
activity 

N 

Min 

A 

2 

— 

1 0,000 

4 

4 

B 

3 

A 

1 2,000 

6 

3 

C 

6 

A 

1 2,000 

18 

18 

D 

5 

A 

1 5,000 

15 

10 

E 

1 

B,C 

5,000 

3 

3 

F 

6 

D,E 

8,000 

6 

6 


► 1 - Draw the bar chart for this project . 

► 2- Draw early time histogram . 

► 3- Level the no. of crews to no more than 36 crews per week & histogram your solution . 

► 4- Draw cash flow diagram (( cash in & cash out )) .in this project if the indirect cost is estimated as 1 000 $ 
per week & the profit margin = 10% & the periodic payments are received one month billing . 
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► 





(J& J* j J±a j jia a! js iiu jjUJ) JjiaJi <> diii ijiA i j ^ 

. il JSI (jjU-il Jji ^U«1 


I 


^ 4 A 10,000 J 4 dlLoiLuiVl (JaC- (j^jfLa Ai ^La ^ j^)ju1a]1 AjIAj ^A Al ^ J 4 JJC>^JjujI AjAa (jl 

^ # 1 x.4jl 4 ^A ^HaVl (_ja ^j^aa (Jal (Ja*11 isi A iC. J 4 (JaC- ^llal IjA <^^1111 J ^ j^jolaII JjI^a ^ja ^I'Wj J 


^ lAA ^ e-Aill ^liui tiilil 4 B Ai3l ^ <iill JL4 Vjl illl ^ J t_ 


4_jl ^! Ail^ ^C- AaJ*J J mi 3 C5^ a * - ^ 

^jaaL^JI ^ jfuiVl ^1311 ^ jfuiVl 4j-a Ai3l 


► 


► 


13a £.a1I ^J**i 4 Aill 4_5^ (j^AJ C5^ ilJl (jl 4 1>J 4-jl (J? 


All) 45-^ Aajjlj j ^jjLujI 0 AjAa q\ ^ 1»» 

(^aUII jfuiVl ^IaII ^1 L>^ A^ 
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► 

^ Ia& ^.a^II » <a!1a1 i Anil ^k $.ai 1I (j^<4 4 ^-^- Vjl A •a^ ^ ^ ~' j 4 jl <■ : ^ j 4jl (_^1 A Anil Aalsu j ^1 5 4 ^a« J ^ 1~»» 4 

£jLudll £- jAjujVI (_A^ 43 -^-^ ^ j^jaiVl (j-a Anil 

► 

► j ‘ B&( j AjI 4_^l B&C Anil ^lc> Aajsu j A^.Ij ^^JjujI 4jA® ^jI ^ lax ^ 

^joillll ^ jJjujVI 4 _A^ clH 1 ^ ^ jJjujVI (j -11 I^A ^AjII ^li x jj tdl^l t ^ jjl j>til § i _^Aj| Anil L»j ^nl ml 5 Asu ( _ ? £ni B U^ 


(JaA 


l F AA\ ^k <vAill jLoj L A i ‘ ^ J ) & Anil ^j± 
/I ^joilnll ^ jfuiVl (j-a Anil IAA ^k c-A^ll 


■ka^j o 

.- J - I — — ' L5~ ^ ~ 

■^1 A 11 ~ ^lui , ^ ^ £xul 


AIIaI 4 ( XJjl 


o* 
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^ Anil I3& ^)nsu <AH31 ^ A<n*J ^| J ^nll s-Aj ^j-a ^kjJ <— S jjui 13] 4_jl Ja^.!>U 

^ ^ jJjujVI A*j ^^An C$311 j& Anil u^ l-j^A La£ j B & Anil ^ic, A<u*j Anil (j£l 4 Anil AjIc. A<u*j Anil 13 a (jl 

Anil oAic. ^g-g-lin ^31 1 (jxlAll jAjujVI Ale. A^. ( _ 5 J^ata ^^An ^ Anil ^ ^.^31 Aj^Luoi lilliA ^IAIIj j 4 (j^lAll 

NOP! critical An ^)nsu B Anil ^jli <A1131 4 ^Anll j j <a11a1 


Actr 


Activ 


An jnsu Anil <jli <i!131 4 Anil 4_ilc- A«nxj ^311 j & Anil ^jli JjjLuiII Anil ^ Uj£3 I 


J AaA t*1131 4 t*n ) & (jjAnll ( _ r ^nl 13] V] lAn (jl iill31 (j£ ( _ 5 lc. An*j Anil (j£l j 4 Anil 4_ilc. Aijju Anil 

jlill A Anil j\ a£^)^11j Al ^ jaxjla q jfn Clink 4 An Anil j/'»j tAll31 4 £juAA11 ^jujVI Ale. ^jL <_£31l Anil 

# 4_ilc. Auxj Anil Anil AjIaj ( _ ? A^ ^nl joj! 9 <^] (j^ jJj^I (j-® 


(jx ^^.jj Lna Anil s-Aj qa l^a Anil ^ iA1131 4 Anil ^^nl 13] V] Anil lAn <jl ^lAllj j 4 Anil 4_ilc. Auxj Anil 

An Anil ^>nsu <i!131 4 ^ jjjuIaII ^ja j 


► 

^ q -a Anil I4& tj?\ (jla tdl^l 4 aAsu J jli ^\ t*lU& (JjjjI ^lllL j 4 p jjjuIaII Aij >1 jA Anil 

Critical aa> p aa]| jik j tsSiil 4 p 
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^ j [\| ^a^)]Ij j ^JjujI (J£ Ajj)\3-ia\I (JLajlII ^qJal ^A j ^©sources cl^ 43^C> ^^UsaII ^\ 

^ # ^iLla6 + 1 8 + 1 5 — 3 ^^a^-aJ (JaC- ^iLlal J Clllliill ^3 l*_A ^jl^ijj B &c C &. t ^ j Cllll!i]| ^^JjuoVI ^1a9 

Resources ^ • C5^"^ ^ ^ j > » VI cJ^i ^q )~> V i ^•^c- i t i t > n^ I^£a j 

JHBZfl 18+15+6 ► 



Time 


Early time histogram 
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► 


^ V .evelling — j ^ojuoj La 3 *^ ^ t ^^jujJ 3^ 36 3^ ^3 3 <3 bi Ua ^ 

. ^J^V' 3 36 l> 

^ j ^j| jit j cbO j a!Sjuu 3 &Sa j t 36 o^ 3 ^ ^^jJuoVt C 5 ^ t^j ^lill dj!^p^]l <bSjaJ 3 

^ 3*^ 36 33 3^ A^Ua ISa j IjO^AjujI ^La 39 ^J^V' <jl l* % 1J"\ 

► .^j>^' 33 ^ 3 ^^' J j^bii ^ ^AjUI) ^^11 Non critical activities J^H ^ 

^ 3^3^ 3 ^iiai (j^i 33^ &*Lai 3 s±a\ isa <^133 qa c^i 13 slon critico *3 B 3^ ^iilgs 

^ ^5^- «Vbj jl ^}^Ijj (jl AJ ^^ajoia Ai^ i^A J t CliS^]| ii^J ^ 3 <3) 3% 3 cJ^^ LgS ^ Aiilli 

6 cj^ 3^ ^iiaVi 3 cj^. (js c \ § jA LgS 3^ ^iiabu ^isJi ixi i juiu j ^ui ^ saa! Jais 3^ ^33 3 3 <^iisi t 133^ LgS 

juc* 33^ <3^ jic^Luo (Jjjixiiii !Sa j c ^iia 18 j ^3 ^ j*> 3 t 3^ <331 3 (jSi 3 cj^ 6 3^1 Cj^I j J Jaia 3 JJ 

!Sa jbu Histogram j * ^i^iiJi j ^ji^]i j cbibii j c^ 4 k/^h i^j ciuis <^5^ s^iii 36 c 3**3 ^iiai 

. ci^' 

^ # cj i 3 j 36 o^ ^ 3 ^ ^ (Jx *nj ij?^\ ( 3 j>^ u^ j ^jLu 3 I 
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28 


► 

JJ & S- 

► .... Cash in & Cash out 

► 

Direct & Indirect cos^. ^ *ALj v ...^ J jjj «Ujj ijiz& jjiiiii cuji Si&ui uuji^ ^ 

► 

^ .... L5^l S-Uaj] C_flJ^)L^ax^ (J ^IsaII l^JLSJlj ill l ju^L^a^all ^A 

Cash in = Cash out ^(Profit nnargin% +1 ) 

^ ^)£> ‘’*^ J (J jULaII c^Lja]| i^HLaII ^)£jui J c ^ ^ic- ^JLa (JA ^3-lj (JjUsaII (jl (JHaH 4^ J 

. cW^' + Cash in uj^j 4* jaIII^A j < Jjllall 


Cash>jn SIj j osh ol SIj l)j^ 4 ~"'j 1 ^ j 4 j a (J jj c_a jjuj 

Direct c^-st _u ^lu t Direct & Indirect cost_ii <_Wii j (( yAJ 4 )) ji Cash out _ii ^wi; ^ 

». . $1000 cr^ j ^ fij > j Indirect cost _li £ < ^11 ^iiss Ji 4 j 


► (( Aiissli jS jjjj ^ai )) JfL ALaUJi Aiissii LfcJc gar chart f“jJ! * Cash out Vji 



Time 








^ Jalaj jli j (J£ <ai£nll 4-aja Aj^lL tdlj j QSh OUt 0 ^ ^ ^-uj^ <jVl 
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Time 


Cash out = direct + indirect cost 


Indirect Cost = 1000$ * Duration 



^ % 10 4_juaii] (JjULa]! j! ^ !•>» <all (j-a j i (JjtLall C5^) a^lj ^ (J-ojoiJ jA j ^Q$h In ^ ^sjui^)J 

Cash in = Cash out ^(Profit margin% +1) = Cash out * 1.1 ► .. Cash in c_jL^^Ui ^ 

Time Cash in = Cash out * 1.1 


@ t = 0 

0 



@ t = 4 

0 



@ t = 8 

32,000*1.1 =35,200 


jflaj 

@t= 12 

57,000*1.1 =62,700 



@t= 15 

75,000*1.1 =82,500 



@t= 19 

87,000*1.1 =95,700 
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Cost 


95,700 


82,500 



Time 


Cash flow diagram (( Cash in & Cash out )) 



Finish to start 



2- Start to start : 



3- Start to finish 




Ah]| ^1 13 ] V] B Anil Iajj <jl 


^ A Anil !aj 13] VJ B Anil Iajj 

IB 

^ A Anil Iaj 131 V] B Anil <jl I 


B 




► ^ ^ VJ B Anil ^y^ln jl 






Total float 


<Jh u' uj^ u' 
. £ jj ^' 

T.F = L.S - E.S 
= L.F-E.F 



Ai3i “^y^uJ^ (J_ 3 ^ _ 3 ^ 

y ( fiAX^ ^Ao 

4^ jl+0 AX) (Jjl 

.ijJl J iU 

jJl jjj^. aJUI 

. aU 



T.F / F.F 


E.S 

E.F 


^juj! 

L.S 

Duration 

L.F 


^ ... -ill J£] 5 L 1 a 4 £jS k^i J£. Si li& 

33 


Total float 


Ia^^Ajj J Anil ^ ^Ajua-ftll 4 _iLg^]| fijjfill jA 
. ^ C5^' t> ti' J L)J^ 




Early finish 




J JjlSill rr— Of) >' J* 

. AnJi \AA 4j ^1 


(J jAaJl ^ allw-a Jj£j j t Anil Alin Sjj 3 jA 

An (J£l 

Dur. = L.F - L.S 
= E.F-E.S 


^ 4 A^Jjoill ^9 ^Loia (J^lal ^A 

^ ajjj Risk _SI jl Jl cilli t Critical path ^ jj£i ^Ua jjl? <ji ^ 

^ Total float ^jtuuji^JSi Free float li_*jb 

** 



.. Lr&\ J* 

E.S lUc- ^jj 
E.F lUc- ^jj 



^ ^ j!/Ul CllS jll Jla !xLq 4 ® 

^ A_lL .liill <Jj9 Aj jaII t-lbi^'i 


^2 

2 


.. cr&l Uijj jl 

E.S lUc. ^jj 
E.F lUc. ^jj (jAil 

^ci: (ji (_Jj 3 Aijii 4 bx i tsisi j 

.aLs l$'^\ Alall 



Activity 

Duration (week) 

Predcessor 
(depend on) 

Relation 

A 

2 

— 

F.S 

B 

3 

A 

F.S 

C 

6 

A 

F.S 

D 

5 

A 

F.S 

E 

1 

B & C 

F.S 

F 

6 

D & E 

F.S 



► 1 - Draw the given precedence diagram . 

► 2- Calculate total float & free float for all activities . 


► 3- Determine the critical path . 

E.S 

E.F 




L.S 

Duration L.F 


1 ul] ' (JlLa Al; L 1 4.LI AAajuj - jlAo 

j &Ua*A]l c t n»^k ^ hj 

► . <J AW ls^ ^ Ci' 


ys« 







► 

E.S = 0 & Dur. =2 so E.Fa = 0+2^2 JEHU j >J al J\ An*j v j Anil is$l Sniiii > j 2 ^eui Duration A Anil* 

^ ^^gnjl A Anil ^jli AijlJl ^ U;\l Uj£S Ea£ J Anil ^^gnjl IS] V] B Anil I An ^jl lillSl t ^-in <1^1*11 j c A Anil ^^Jc- Aajju (JjAaJl ^ya B Anil* 

E.Fb — 2 + 3 — 5 g^EilLj j 3 <_sjEun B Anil Durotior <ji <jis j t Anil ^ B Anil <jii ^JUiib j t .F — ^ Ak. 

^ 6 c£jEun Anil DurQtiOn (jl ^ E»» a J t Anil ^1 IS] V] I An <jl AjV Sc = a (jj£j <^lEillj J 4 Anil ^gic.EjaJ Aajju 3 jAaJl Anil* 

E.Fc = 6 + 2 = 8 diM^ 

^ 5 c£jEuoj Anil Duratior (jl ^ E»» a j t A Anil <^nji IS] V] lAn ^jl 4_jV 5d — ! UJ^ <^llnllj J 4 A Anil ^\f-K >>jl Aajju 3 jAaJl qa 0 Anil* 

E.Fd = 5 + 2 = 7 o]i tiiisi 

^ ^gTu B Anil jlfl aSjLuoII JaEnll ^ AjLuo^. A E«£ j 4 Em B 8c Anil ^^Inl IS] V] ^An <jl ^Ulln j i B 8c C (j^Anll Ls^ +°^ x ^ <JjAaJl (j* Anil* 

E.Fe= 1 + 8 = 9 u!^ JEilU jDuration = j t>Eiil £j^V' Eaa*j Uy ^El t ^nLJ 8 C 5 «dn Anil Uin t ^-nEJ 5 

^ ^^nn Anil ^jli aSjLuSI Jatfljll ^ AjLma. LaS j t Em 8c Anil ^^gnl IS] V] I An jjl ^InlU j i ) 8c (jjAnll +®-i 3 4 (JjAaJl O* Anil** 

E.Ff=6 + 9=1 ^jii JU1L jDuration =6^l£ j t ^jnlnll ^ jAuiVI ^ EaAxj lAn Anil (ji^ tillSl i £_nl_uil 9 Axj ^^nn Anil Inin t ^nEuol 7 Axj 

HH 


jjAal! £>*j c)! cH g3iu * ii ^UJU J 6 15 




4 CLi\ jL»A\I A^Lnlui] La j& j .S & L.l ^ AaAaJj oVl j E.S & E.F ^aJ3 (JS (Jjj^aaJl lixJaluil <ill,Aj* 


^ ^LilL j t aK £- jjJLall ^^.jj <«— a ^juj AiV JO iOOl Anil IjiA Aj ^ j-ajoi-a c£lU& ^j^nl ^Lilb j Critical (JjSj Anil* 

L.Ff = E.Ff =15 jli 

L.Ff - Duration of F = L.Sf = 1 5 - 6 = 9 ► JbK jjSSa < F Anil L.S aja^I jLnll J\ jnnil <jVl ^>n* 

L.F For D & E = L.Sf ^^JLillj j ^)Lunll ^jVl bl^^jj Lnjl La£ j ) & E (jjAnll Cy* c3^ ^ 5 ^ Anil* 

L.Sd=9-5 = # JblL j - Duration = P ajIUII aLUAII jc. E&D jjAnll^JSl L.S jVl ^ * 

L.Se = 9-8 = 1 A 

L.F For B & C = L.S E ^8 ^LilL j jLunll ^1 (jnnll (j-a (jV! bl^^ln Ini LjSj La£ j B & ( ^jjAnll (j>a (J£ ^_^lc. Aali*n Anil* 

L.Sb = 8 - 3 = £ JblL j L.F - Duration = L.S ajIUII aIjU^II jc. B & C jjAnll JS1 L.S jVl c_nnan ^ * 

L.Sc = 8-6 = 2 

L.F Fo^A jjSj j Aj^liill j jnll (j n L.! _1 a^js j* x^l a^J ^n ^JLilL j B & C & D«^ j^ll L>* ^nl^ <_£a11 j ^ ( _ 5 Ain ^ 

L.Fa - Duration of A = L.Sf =2-2^0 ^Ull£ L.S For A Jc. ^ 
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t.l-A = t.5 UT b , L & U 
A Anil InAxj l^n c_fl ijjuj B , C & D 


T.F ( Total float ) 

T.F = L.S - E.S = L.F - E.S 

A^A A^A A^A A^A A^A A^A A^A 

F.F ( Free float 

<LLa (^ill -liiil - i(jV yA 

E.Sb - E.Fa 
E.Se - E.Fb 



B 

■ 


BTSj 

[ » J 





f 

\ 


9 


E 


1 

9 



Critical path 
ACEF 

o/o _ 



E.Se = The biggest E.F of B & C 

^ Ji £ £ 

B &. C (jJAnll (j-o LoJbu V] lAn <jl E Anil <jl I&Ujug j 



rrou) Diagram 
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► 

^1 ’w’nAft 


► 

Dummy activities ^ 
Finish to s^irt cA^l\ 



► 


Activity 

Depends on 

A 

— 

B 

A 

C 

A 

D 

B,C 
















A 

— 

B 

— 

C 

— 

D 

A 

E 

A , B 

F 

B , C 


Dummy ^ 

£ Jl 

Ju*jj V F^' ^f»-*al 
_ AAbll (jlfr 



Additional 

dummy 






Activity 


Depends on 


A 

— 

B 

— 

C 

A, B 

D 

B 

E 

B,C 
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The CJpdate 


^ j i (J-aC- 30 <.''' uK'l (J-aC- ^llLa U* lj.K'l (J-aC. -Lala^JUl ^j-a <■ * 4Wij ^ j^jjuLall O^J) L) - ® ££J^)l5 Aic«* 

AiUl ^LaliV 4-aj!)Ul (Jaj jl 4_ilaj Sjlia C-LilaC-i jj <. o^^lla Cli^ljl j\ I jfLxa CjIaj !>liLa J ^nll dll jjjjdll (jiaxJ ^ 

^ j;iijj ^UlL j 4 4 jiUI o^*-^ cjljliill lioa i*nwi J^c. cjU^j ^ ^Ix^ J£Jij Precedence diagram ^La* 

6^J <* ^ j"'"' ^ J^)duUl 

^ (3-aC. ^A J 4 4£a juall ^j-a dUI 15a ^ djjAdill 15 a (Jj5 !!Ajl3 aj aL ^Ua <jl£ 15] Update (J-ac. Aic.* 

^ ! '"W'ill 



Example 1 : 


fo 


10 

A 

lo 

10 

10 


10 


~u\ 

c | 

10 

3 

13 1 


9 


■ 

46 


22 


27 


fl3 


2l] 

D ] 

13 

8 

21 1 


\27 


39 ] 

G 

1 27 

12 

39 1 


fo| 


[ 2 ] 

B ] 

0 

2 

2 | 


[21 


27] 

F 

21 

6 

27 1 


inc 




. 4 w CiljjJbui! ^ua jj AalUlS! JblH!) j 4 X2 ^ ^ jjjj&j J-aP 


* 
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► ^Activity D will be delay in start by 2 days . 

► *Activity E was under estimated & now is required 10 days . 

► *Activity F cannot start before working day 30 . 

► *Activity G was over estimated & it's now believe to require 10 days . 

► 

► 1 - The project duration & the critical path. 

► 2- Construct the reduced network at day 1 2 . 

► 3- Update the network & determine the project duration < new total & free float & new 
critical path . 


► 1 - The project duration is 39 & the critical path is ACDEF . 
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► 2- The report after 1 2 working days : 


_ j Sjj 3 J!>U. jyuU ■ " ^ CjI jjsljII 



ctivity D will be delay in start by 2 days . 


s- i 


% z 


► 

^ \ a \\ ^ j E.S — 1 5 Ajc. lAnui 4jl < ;.S — 1 G Aic- Iajj <ji (j-o (jl£a 4 jj <£jjuall ^ SJA^nll AjjIaj ^jc. Anil lAA ^jl 

Start _ll ^ £ jin Start ji 


tivity E was under estimated & now is required 1 0 days 


w 

^ tdlSl 4 ^Ll 5 (_>* Vaj 10 ^l l^il j^Sa 4 ^IjI 5 j 1 g >l‘^j ,^11 <jc. ^j!>UI cl^ c# Duration aS iAin Anil <jl 



‘Activity F cannot start before working day 30 



^ . yJ 10 J! 1 $j ^UJI Duration _1! 



E.S = Working days -1 *f 29 jl ^1 30 Working days ^j*A j 4 Jac. 25 bn <jl F Anil jl 


‘Activity G was over estimated & it's now believe to require 10 days . 



► . r UI 10 J! S-1. jllaAS 4 ^Jj 12 C5A J ^ j!All jil£i CnSj Aki Anil j\ ^J\ 
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► 


► . Update _J! lUc- p*j ja E.S pj£^ j 6 Start activity with duration = 0 

► . 13-11 ?j£\ 12 Update after 12 working days J^l' ^ j£>-2 



Updo^0 11 (J-aC. j 1 -Ij PjfL pi JajjudJ A^Jjudll ^k lix-a pi AjjUa-all Clpb.lx!ill jl w*U ^k (2 ^ -4 

^ ^ f ^ UpdOt© II (J-aC. 4 j 3 t_j jlla>a]| jlstxall (Jj 3 difrUjl J phll (J& s A & B & J ^nll ^1 Ua 

. aAa^Jl A £-Pdll ^k U*_a (J^Jj pi Anil p^ 4 f 12 >^4 _l! j 4 Ja£a ^LjI 10 .Au ^^nl ^ !■>» ^ La£ Anil* 

Updq^eJl ^txia Ajc. I j^Jin ^1 SAaAaJl A^Jjudll ^k lix-a I jl^p- ■' tilli ^t - j p£l 4 AjjllaAll ^A^Ai ^1 <jl Ja^PljB 8k C Anil* 

^ Ignjui^lai ^pill SAjA^JI A^jjudll Uat-a vl-N.lun pjAnll pli c^HaI 4 jJ 1 3 >^*4 ^ 5 ^%^ Anil <&& J 4 f 18 ^*4 B Anlli 4 l_j jlla-all 
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^ Duration _21 aja^j ^ laHjaill ^ Jj (J}\ A*J ( _Jnl la (J <_£ Juj 212 4 ^2c> 1 Ja ClnA^J jl ^jnij J Jjj ^2 I j Jj L2 3 8c C Anil — 5 

LaLaJ , _nn2 AJ A Daniil 

• • • s . va ** ** ♦ 

^ CjjA* 212 4 (J-aC. <ajJ 12 (jl-^ dnA^lll Ja Lj^)^j I 2 j 4 1 821 ^a ^j2l ^Jl l()2l ^a^2l £y* AjIAj ^all 3 4-aLajV IjJla-a B Anil * 

Updat 0 11 (J-aC. ^ 12 1 g ‘i<a 2. jja-a t 8 21 ^aj2l Ajc. ^LgnjVI Ja ^2-2 lafla JjI ^) Anil Ia^_j 4_i^2_2I 11 

► JaC- fjJ 12 J* 2nAanl l jli UJj I 2 J 4 1321 <aj2l Jl 10J' fj2l (j* AjIAj Jj! 3 4-aLnV 2jlka jl£ JJall lJIj C Anil* 

11 JaC- (j-a^) ^ 12 I g ^ I2jja-a 1 3 2 J j2l AiC- $.ljjVI (j'O ^ Ja ^cj 12 ClnAa2l {ja AjIAj ^J. 1 a 2 j ^a j2 ^Inanjai 212 

► l2 4 1521 ^aj2l J AjjIaj jjj J j-iaj-n UAxj 1aj 2 13 21 ^aj2l J jjj ji nlil l qa Jill 4 jjIaj Qp. jljAaAjl J j A3 jl£ ) Anll-6 

^ aAc. c_n£j j Start 21 {ja ^ jj tar 4-aK Jj L2LL j 4 ^21 8 12 Jn J12L j Ja*j J l^j is^-z ^2a Duration 21 

" . , 2 ! 3 sa 2 jl£ jjh J c 2 a^ ^21 Lag 21 

5 <> 10 Sa 41 DurationJI ^ 11^212 4 e jDUI Ja! Cnaj 2 JjAa<j! JjEA2t-7 

^ 42 c> c . riSI j tar II (j-a >» <212 a 2 S J£ <J 1 4 S — J J 30 ci^ pi u^2j V Anil -8 

29-12= (jjl! L$\ ^A\ j^n ^cjj2 j ClnAa2l ^jjJJ j JlL jjLa ^1 

► . 12 t> 10 S 2 J Duratiooll J«Aj Ui ^Ijan 212 4 fj2U' 2)-a J^l Cna J 2 Jjj 2 4_jl Jj Anil -9 
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Project duration 
becomes 45 days 



Example 2 : 


3 


10 

B 

3 

7 

10 



i®l 

20 1 

D \ 

10 

10 

20 

5/5 

ho 


15 

1 E 

M. 

5 

20 

i /■ 


e 


23 

1 F 


15 

24 



0/0 


20 


24 

G 

20 

4 

24 
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0/0 



J \jhll £&* w ^ua jj AalHSI Jalllij j 4 J^C- ^U) \ Q ^*4 blfrl jjj^j ^j* 
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► *1 Day remains to finish Activity B . 

► *Activity D was over estimated & it's now believe to require 8 days . 

► * Activity E cannot start before working day 30 . 

► * Activity F will start 3 days after the finish of activity c . 

► * Activity H was over Underestimated & it's now believe to finish in 4 days . 

► 

► 1 - The project duration & the critical path. 

► 2- Construct the reduced network at day 1 0 . 

► 3- Update the network & determine the project duration ‘ new total & free float & new 
critical path . 
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^ lj j£j ^jl til 111 t E.S = 1 0 Ak- Iaj <^21 J Updot© 21 (J-aC. (_)2 ^>1 x 3 lj£2l A3 ^2 -1x2^1 j c A & C ^jjAkll <2-a jl*-® (_£l J^2 ^ — 1 

SAja2I A^Jjudll , J U*-a 

• ♦♦ ♦ * 

Duration 21 <jj£j <^222 j E.S = 10 Aic. Iaj as pda ©21 Iaa ^jl£ j t 12.2 ^^2 Updot© SI a*j ^>2 ^ jj <2 ^)£a B a2I -2 

^ . 12-SI ^ a2l 1 21 ^ j2l Aic- Cl LjAa2l (J.AC- qa 4 IAj Jais Aa .. yi 4j 4_l2_2I 

^ ^IjI 3 Asu ^$2l A3 4il Ja23 4_La (JaIwiI ^j£l SAja2I 4£j2I ^ C a 2I £jJal ^jS 21 a ^C-^)3 c C a 2I 4jtg_j ^j-a ^2 3 Aju Iajjxu <2 (Jl£ F a2I-3 

^ .11-10 = 1 (jjiSL Lag 32£ a 2^ Start _SI Ja ^ j2 Start 32£ j£a 1212 ji E.S = 1 1 1 1 a*j F a 2I l.\n> rt <212 

^ .10 O -0 ^aj ^2 8 Sa2 Duration 21 2 212 <. ^j^2l <j-a jii£i cas j 2 j3jj 2 2l j£a D a2I -4 

►Lag <2c- j Start 21 2>^ ^ 212 Start 22£ Jli ^jSl c E.S = 24 ji lW- 30 cJ^ Sajj jl ^£2 V <2 j£a E a2I -5 

. 24-10 = 14 2j^S l $\ a2I 22j *aj ^jj2 j 2 n wil l ^ j 2j^-j j2.b ^1 

► . 2 t> ^aj ^Ul 4 Sa 2 DuratiorUI 2 212 <, f j^ll ^ JSi c2j 2 j 3 jj as 4i j£a H a2I -6 

Update^ 21 aIxi* Ai c. I ^2 ^iV Saja2I a£j 2I ^ U*-a (J^a^ 21a j ^j£ 1 « <jjila2l (Aj12ai 21 ^ ^)£2 ^1 <jl G a2I -7 

. l^ajujjjjuj 4j 2I $aja2I <221 -^3 U*-a <J^.ajjuj G a2I ^jli 212 c ^ jj 24 axj G Ai2li t l_j ij!L2I 


Jja*2I a*j Saja^. a£2 ^jujj ^ ^Afj 22 t a ^ 21 (J£l CiiA^. ^_^2I Cj^Ija* 2I t_fl^)*2l ^ja li^ijl 22 



Critical path EGH 



nning 4- repetitive projects 
Line of balance * L-O-B * 
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► 


j cdO (JIa {J 1L0 (JjVl dji^jo) cJ^-^ *n ill 


A j^5\l ^ )jo^j jli^Jl ^jl ^1 A^LoLii 500 I^j A-u£jo 3 4 n^* 




* 

^ _ JjLl! (j^a a j C^jll ^_ya A£. ^a.- ^ai ~j > ‘ |Q ‘' (JLqj^ i > djlx. j^lLal Jj Ja ^A 


0 


1 

A 


1 



1 


3 

B 


2 



9 


10 

E 


1 



Scraping - Aj j^aj 


Excavation - j** 


Piping - Ajjj-oj 


Testing - Ajjjol: 


Filling - f-o 
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^ AjjIjI! a-la. jll ^ C5^ ^ __^ull (J£ jis i V c ''' AjjIjII S^. jll 4_a . jj ^jVl o-l^. jll ^ ^ ; AjjjouII 4_jj£L» ^ j£a* 

^ 4 ^ j^)ju1a]| (J^axJ ^JJ V Ci5 ^ UaL»J (^jVl 0<1^. jll C5^ J ^ " Vj S.1^. J (j-a t <L^)]all 6^J £3 j-all <^3 (J-axll jJjuiJ* 




58 

^ jlaJl AjII llljJaJj Aij (J jJal ( 1- C jIa^. _ jJl AAc. ^ ^ j^jjuIaII 

T = ( N — 1 ) * Time of oct. C + ^ £jj2uJI s^j 60 jUc) ajj1Ii2I caIa^jII aac. jib (JjL 2I JII2I tdlj J jjjknq 

= (60 - 1 ) * 4 + 1 0 = 246 weeks 

^ ; ^jUajjudll jlAA jSl jib V] (jllaJ V jjjlill Ia&* 

► . F.S Ajbll (Jjj CjlS!)Uil -1 

^ # ^ ba AaJ (J-aC. ^Ja ^Aklub J jibl £±<aa. -2 

^ . A^.lj (J-aC. ^1L ^ j jj2l J UJ^ ^ ajIIslSI ^ Cbli£l*Jl jV ^Ia^AjuiVI jAb lAA 


^ jjfLa j' ^ JaJaaJbl J ^ ^lc> 1541 ^jAuiVI Asu ^ jjjuLall ^Jl (J jjj 4 ^jjjuball AjuIa-g (jLaC-l ^9 jjAaII jjA-a 4 ■a.’w’u j Ja^. j& 

. V fi aj1& LLa^ jt£ U JxilL p Ja Objective line 2! c_±^ ^a j ±l* caIa^j 10 
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Objective line- ja j 


vw jIa-i.tJI Jaj fL| 



N -A 


tf - to 


Activity 

Color 

A 


B 


C 


D 


E 



Object line 


l>Ui ^ £ jj£a 








Unit N 


Activity 



► 





\ ju & lili A & B tSlliA <jt£ 13] -1 

ji ^ 

to A + Duratiortof B 4 l£jud^ c^lliA 

tf A + Duration of B 

^ JjVl -ibll (j-o AJju-a ^1311 .Hji]| j A & B (JIaIj (jl£ 13) -2 

^ ^aJJ ^ K ^\1 e3A j l (JJJt-G C1 j5j Aic. Ut^Q ^S^lj A^LalA j^Jaj LiA 

tf B= tf A + Duratioi>of Bcfcj^ ^jc. ^^juiYI j3 Anil 

^ ^ ^Ull^ ^jl31l .Hill c-*ii j uj^- 1 JU1U j 

Rb 


^ (^jliill .nJI £-^}jjo) aI^xx (JjVl ArJI j A & B ^AiLo (jl*ilj c^lliA 13) -3 
^ ^sjj aKjju^I *3a (J^ j ( uljaj juc. Ikx ^jjAlj]| C5^^3 aSL^ Ua 
to B= to A + Duration oMJ aJ^IaAII <jjj1s CP ^3 j J§Vl J3ixA]l j3 Jlill a^. 

X._ X_. N-1 


tf B= to B + 


► cs - ^^ ^1311 *l$3jl (j-0 j (jjfL ^gJUllj j 





4ii£j» 



s^jii ^! ^ ^jSn sj*j» ^ jjSn ^t* 

^1 J-4*j 3 dlai jV~ S >SLa 

Cj$ jil ^ j tel£l\ J 4-^11 jij 

. s^jii ^ jjSfi ^iaii ajs 

(jk AAa£> ^IaII ^hl\ ^ jj L»Jj£> JjaJL j* 

. to j $ ^Ua 4-u.jUaI) $k jii ^ jIjj 


. (jj^i s^j (j-a Ja*ji jiiijj ja 



► 1- Draw the objective chart and calculate the project duration . ** Duration - No. of crews / Prod, rate 


► 2- Calculate the min. no. of crews for activity E So as the project is not delay . 


► 3- The project manager during the project control at week 30 < act. D finished 10 units < What actions 
should be taken to correct this situation . 


► 4- The Progress report at week 1 9 . 
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^ _ (JfljuoV (j a j <j-a 4-ibjjllj >^b^ .IjA^j ~“\; - " i Ab to & tf (j^ -Ij-I^j V j il <» - la^j 

^ j ‘'■' (JJjuo ^.lil 4 j2/Ij]I (j-a Lg-il] ^>*n > >1 (_5^l Cj^iSlI (j-a -Ij-l^b] l ^ * <a» J ^Ic. XaJxJ -ijibl (J^xx 4j ils ^aJJ > >1 


to = 2 
tf = 2 + 


^ .lb ^gic. Aasuj Vj Ab Jj jA 


* 


N - 1 
R 


25 - 1 
2 


= 14 


^ # jVl <Ul-aJl (jjjlja ^JbbLub tiUi] 2 jA j L<4^ ^jUbLa ^ji Aaba Ix-a ^jjAbll <Jl*-a Ajjlio ^Iujj tilli! i A -bj]| ^^ic- .ibll li& Ixbu* 

to f = toA + Dur. OfofF = 2 + 3 = 5 
tf f = tFA + Dur. Of of F = 1 4 + 3 = 1 7 

► 

^ _ AjjUii! <lUll ^jbljS ^Abbub Rb > R ji .laJi \jla (_jjAbil (Jlxi <j^)ULa ^>“n > >i bill] i A -bbl ibll llA -ibb-j 

tf b = tF A+ Dur. Of of B = 14 + 4 = 18 

to B= tf B - li' 1 = 
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Units N 


25 


1 

2 


:uj jl \ c>j ja j 4 i ja j qaj j Objective chart o^4 u^' 

; Jj^ ^ to & tf ^ja Aj\ ^ La £-a^. v j-a 



TimeT 


Act. 

Color 

to 

tf 

A 


2 

14 

B 


10 

18 

C 


11 

19 

D 


17 

41 

E 


11 

19 

F 


5 

17 


Project duration 
41 week 
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^j^)jula]! V! CJ^V' Ail]! ^S Jaxj ^li! ^aiLlaV! AAc^ J-ilsj L-Jjlla^a 

^ A^id]! jUjc*V! A^Ij ^j£J 4 La Js! Jax]! ^lal AAc^ (j^£j JUIU j 4 bjfa J^jla! Axj ^-g.l-U i** n^i ^jl£^V! ^)AS AiJ! A-lijJ jAxJa Jdlsj (jjJ^Ia U^ ^AUa ^aJJ j 

I a] V] Iajj (jl ajJ! jV A ajjI! jlik^V! a^V! ^ c!\]a£ j t ^ j^A*]! jj^lli] ^Ajj L<^ AiJ! >b I j] ^>^in ^nll j Anil j& Anil Ia& ^glc. Ausu ^^lll 

Jllll jj-a Anil Aiinl ^j£nn (Js! ^jnxj ^ii > » AUaI c /\ Anil ^g*nl 


Min to e = Duration of Activity A&E = 2 + 5 = 7 


(jh inlA^ ,j\\ (jk Anil |AA Ain U& IAj ^JUlb j 
qa VAj iaAS ^nU 7 jA J (j£nJ» <n£ j vji 

. £j*«i 11 


Max tf e = tf d - Duration of Activity D = 41 - 6 = 35 


nit tA jjiii f igaiyt lift yiuiu j 

^jiuii 35 J*j j* j 6 s " 

. 19 i> ^ 


^ jLui A-lill]! ojjS (J jia (Jjlii J 4 ^jjjuua]! (J^J ^-lc* jJjJ ^] gJLilt? j (^^kV! A jlA\ IaA JJjJ (j! (JjA jl^VI jAS AlJ! IaA Ajili ojjS A^a ^aJ 4 j! AsJ (Jjljuo La* 

J*x 5 ! SJiS SaIjJjj (Js AS JaxJ! lax xia (jV AlJ! !a& ^S J^xj ^lill ^laV! AAo ^JLlllj 


So R Min E = 


N -1 

tf - to 


25 -1 
35 -7 



*5 = 5 


Duration of Act. E 
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^ l_] ijUxalt i Ja^a CjI. 1 ^.j 10 I^A -liili jaJ 4_jl -l^.ja AlJl Juili l^ia ^aJ <^11 d)l-l^.j]l -i-ic. (j^a^ij £-j^jola]I jjAa ^l£ 30^' ^ jJjuoVl -lie. 

? ^ A-a-iUil! 

^ Cjl-l^j J^C. ^3 JluII I^A Ajijj ^aJJ o! Ja-Jaa-llI tjuA ^a^jiixl! (j-a ^jl^a <. (jj-la. (jJaJ^jxj] (J^xJl la' S^IjJ) ^Jj ^liia-i 



Rate of Act. D = 1 = 


£ \fc^V) 


30-17 


SoX= 14 


u Sjllill ^J] la£3 Cl)|jL^.j \Q Li1x3 &Aii±J ^aJ La (^j£J 4 14 AajlJI s-LgJ] u' ^a jl£ 

J^bll 



New Rate of Act. D 1 = 


t 



41 -30 





.% New no. of crews = New rate of act. D * Duration of act. D = 


6 = 9 


-A*ii sjlj aj *** 



_uAj]I Ajc. tilli j -lij <J£1 AjjIaII 4_nnll_J tilli j oA^.j 25 J lA^-Unl 4-1 (AjIa^. jll ^gk Anil Alin 4_nn jj^)£ill lAA <J^juij j i An <_]£ <jc. jjjSj (J^C. L-Jjilax 


Percent % 


Lai Ajjlall Anunll L-lLma. j c Jbu ^gVn ^aJ Ajfil j Iaj 



Anil l^c. La CjlAi.jll ^k l&Aifln ^LS A jnll 19-^ ^j^uoVl Aic. AjI 


JUK djl^a jll ^k Anil lAfc ejl-aL] 


19 - 17 
41 -17 


* 100 = 8.33 % 


Activity 


1 - Quality control : 



roject control 
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^ ** ^pJ ** AjL^IaJ Sjl^y 4 j ^aj£J 

^ # ^Ljjail (J jij J (J Jjjllg ^ ^£^11 ^^LaLLalVi ^J] (Jjud^)J ^J^JjoLaII L5^ ^jULall ^ g Ij LaAlc» 

5 £ 

dllaj^al j sJLiAjj lUH ^jj 


2- Progress control : 


e. £ 

j 6.^ Vi ill cUxi] (J^C* ^JJ 


3- Cost control : 


4jl3^1Lg]| A qKMl <al£li]| AjjUJi j a.^ngVi ^£^11 (J^oxJlS (J. ^jj 



► 


^ 4aK ill «l£ (jj£j £jl lis^nUI ^JJUjJ (3^ * ^£^t-4 I '-, 'ri JsJb^Alj ^4 (JS| A .^\^ \W £j! JAJ ^J-JL4 TLJjtj *\ \G* A a\\ ^4 

** ** ** ** * * ** W-** 

. ljLui^i ju]j ^ jfl j 0J% ^ UA t AjjHaA^I j Ljliufll j-aII 
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► 1 - Work scheduling (W.S) : 


► 



^ # 30 (JA Ja-iiaL2kIi]| Ujj'n 4 4-llc* La 


► 2- Work performing (W.P) : 

► . 


djlAa* 


,j 10 j!LLoj <^3Ua Jill! !:igj <jjfL ^LilL j S*ia.j 20 SjL^j] ^ ^Laa 4 ^ijJ! (JjLallj ajLaJ] La jA 


► 3- Budjet cost (B.C) : 

^ . $ 1000 ^ ^<%\1 ^ilLaS 4 I^-juoLuo! C* JsljJsl^Ii]! ^aJ ^lil! j 1 g ^ijjAl! ^a ^lil! L * Q J^ 


► 4- Actual cost (A.C) : 


^ . $ 200 j!^j JalxaLi]! (j^a ^}j£>! Ail^j <j j£j ^JLilL J J 1200 ^2 2)i!La£ 4 Igx^ ^ll! 4.jWq\l L-flJ^)l 
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► Budjet cost for work scheduling (B.C.W.S) : 



B.C.W.S = 1000 $ * 30 = 30,000 $ 


i g ^ qKmi 


► Budjet cost for work performed (B.C.W.P) : 




B.C.W.P = 1000 $ * 20 = 20,000 $ 


^ o jlaul ^aj Lft] 4 qK'ill 



cjii ^ ill j ^ us jajI ^ j 


If the value is ... 

Case 

-ve 

Delay 

+ve 

Progress ( A Head of scheduled ) 

0 

According to scheduling 
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► Actual cost for work performed (B.C.W.P) 



A.C.W.P = 1 200 $ * 20 = 24,000 $ 




► Budjet cost for work performed (B.C.W.P) 


B.C.W.P = 1000 $ * 20 = 20,000 $ 


^ # Lai <ai£all 



J^xij ^ lil jaJl j Ljli ^ ufl jaJI dli& 





00 $ 


If the value is ... 

Case 

-ve 

Over - run 

+ve 

Under - run 

0 

In balance 


Uu4 l)’ JP^VI Ajlxlj 

" ve 

SjLJ j Jaiualj ^ J^b dUx4 \l£& 
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(jl (jj-i A ^ *' A (Jp\ J (jJC>^Jjujl (J-4StI] (j^a^Sl I3& (J-aC> ^aJJ j blj-a ^jjliui 6. 1<U ^j^)jouJI ^allml 131 ** 

. L>*J 



4±jU\ ^LljJa jj 


► T = To( 

B.C.W.S . 

B.C.W.P J 

If.... 

Case 

B.C.W.S > B.C.W.P 


B.C.W.S < B.C.W.P 

i yJc& 

B.C.W.S = B.C.W.P 

aJ ^ Vi i 


C = Cn ( 
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A.C.W.P . 

W WO ^ 

B.C.W.P ) 

If.... 

Case 

A.C.W.P > B.C.W.P 

AiKill ^bjj 

A.C.W.P < B.C.W.P 

1 £■ 

A.C.W.P = B.C.W.P 



► ***lf T > To 

lift A JjULail ^£- jjaIj Cal ^jj ^Uib j ji LI uj o‘l ®b*-« 


► ***|f T > To 

^ JjIIaI] dlilSJj f Ua&t ^jj j 1j£j-4 Lf $jlujA £ jjJLaM ^ji &Uxa 







Example 1 : 


► 


cost 


B.C.W.S 

B.C.W.P 

A.C.W.P 


3.000 
2,500 

2.000 


1,400 

2,000 

1,600 


1,500 

1,000 

1,450 


1,500 

1,200 

1,800 


1,800 

2,000 

1,500 




2,000 

2,500 

3,000 



equired : 


► 1- For each case, what is the project duration ( T ) & final cost estimated at completion ( c ) 

► 2-lf there's a bonus of 1 00 $ per week for early condition & penalty 200 $ per week for late 
completion , what is the worst & best project situations . 







Case T C 


1 

24 

8,000 

2 

14 

8,000 

3 

30 

1 4,500 

4 

25 

1 5,000 

5 

18 

7,500 

6 

16 

1 2,000 



T = To( 


B.C.W.S > 
B.C.W.P ' 



C = Co( 


A. C.W.P 

B. C.W.P 


) 


Cf 
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Cf = C-b(To-T) 

Cf = C+P(T-To) 

- 

8,800 

7,400 

- 

- 

1 6,500 

- 

1 6,000 

7,300 

- 

1 1 ,600 

- 


in case of bonus 


= C + P(T — To) in case of penalty 






Example 2 : 


Activity 

Duration values 

Total cost per act. 

A 0-1 

4 

2,000 

B 0-2 

5 

1,500 

C 0-3 

1 

600 

D 1-5 

5 

1,000 

E 2-4 

2 

1,200 

F 2-5 

3 

2,400 

G 3-5 

8 

3,200 

H 4-6 

10 

3,000 

1 5-6 

3 

600 

J 6-7 

5 

500 


required : 





► 1 - Draw the bar chart diagram & calculate the project duration 

► 2- Draw the cash flow diagram . 
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► 3- The project has been worked 9 weeks during this time 1 0,000 $ has been charged 

► (Actual cost) for work performed , using the S-Curve (cash flow ) Give your comment 

► on the project situation at that time . 

► 4- Predict the level of the expense & the project duration at week 9 according to the 

► Following values : 

► *B.C.W.P = 1 1 ,900 Or B.C.W.P = 1 0,000 Or B.C.W.P = 1 1 ,000 



Solution : 


► 1 - Draw the bar chart diagram & calculate the project duration 

D 

i 5 


o 


c 


G 


H 


6 


j 


7 


Activity 





► 2- Draw the cash flow diagram . 


11,900$ 



At week 9 


A.C.W.P = 10,000 $ ( Given ) . 

B.C.W.S = 500*4 + 400*5 + 600*1 + 200*5 
+ 600*2 + 800*3 + 400*8 = 1 1 , 900 $ 



Time 


► 3- The project has been worked 9 weeks during this time 1 0,000 $ has been charged 

► (Actual cost) for work performed , using the S-Curve (cash flow ) Give your comment 

► on the project situation at that time . 
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► 

► 






ie variance = B.C.W.P - B.C.W.S = 1 1 ,900 - 1 1 ,900 = Zero ( According to scheduling ) 
st variance = B.C.W.P - A.C.W.P = 1 1,900 - 10,000 = + 1,900 $ ( Under-run ) 


► 

► 

► 


lance = 


ariance = 


B.C.W.P - B.C.W.S = 10,000- 1 1,900 = -1,900 $ ( Delay ) 
B.C.W.P - A.C.W.P = 10,000 -10,000 = Zero ( Balanced ) 


► C- 

► 

► 




ariance = B.C.W.P - B.C.W.S = 1 1 ,000 - 1 1 ,900 = -900 $ ( Delay ) 
nee = B.C.W.P - A.C.W.P = 1 1 ,000 - 1 0,000 = +1,000 $ (Under-run) 


► 4- Predict the level of the expense & the project duration at week 9 according to the 

► Following values : 

► *B.C.W.P = 1 1 ,900 Or B.C.W.P = 1 0,000 Or B.C.W.P = 1 1 ,000 



► 

► A- At B 

► T = To( 


24 Weeks 


B.C.W.S 

B.C.W.P 


) 



► = 24 ( ) = 24 Weeks 

v 11,900 7 

► 


► 


► T = 24 ( ) = 28.56 Weeks 

v 10,000 7 


► 






11,900 . 

11,000 7 


= 25.96 Weeks 


C = Co( 


A. C.W.P . 

B. C.W.P ' 


=16,000 ( 


10,000 

11,900 


) = 13,445$ 



=16,000( 


10,000 

10,000 


) =16,000$ 



=16,000( 


10,000 

11,000 


) =14,545$ 


